Introduction
Windward Engineering has a Cooperative Agreement with the Department of Energy to install two Whisper 900 wind turbines, one at the NREL National Wind Technology Center and one at a test site near Spanish Fork Utah. We will monitor the turbine in Spanish Fork for approximately three years and report energy productio~availability, and general operating experience. In addition, we will create a computer model to predict the furling behavior of the Whisper 900. We will compare the predictions with measurements from the Utah test site. This is the second quarterly report on this project. We will discuss progress in each task area (according to the contract Statement of Work) in the paragraphs that follow. A summary of test results follows the Task descriptions.
Task 1. Install two turbines and repair as needed
The turbine in Spanish Fork UT and the turbine at the NREL/NWTC are installed and operating with no known problems. This task is completed unless we encounter problems with the turbine systems that must be repaired.
Task 2. Phase I testing and analysis
This task has been the fbcus of our activity this quarter. The NRG data acquisition system is operational and we are collecting continuous data. A summary and discussion of test results to date is presented near the end of this report. We have measured many of the turbine mass and geometric properties for input to the computer models, but we have not finished the turbine characterization or the ADAMS model.
We have made significant changes to our web site. We have several photographs of the Whisper systems in Spanish Fork and at NREL. The address is www.windwardengineering. corn.
Task 3. Phase II testing and analysis
In this task we will continue to monitor the turbine performance for approximately one year after the completion of Task 2, though at a less intensive level than in Task 2. No work was planned or completed in this task area during the current quarter.
Task 4. Phase III testing and analysis In this task we will continue to monitor the turbine performance until the end of the contract, though at a less intensive level than in Task 3 No work was planned or completed in this task area during the current quarter.
Task 5. Turbine removal and inspection
No work was planned or completed in this task area during the current quarter, Task 6. ReNrting and Administration
The project has been proceeding smoothly with no particular problems to report.
Test Results
On February 26,2000, the complete data acquisition system (DAS) became operational. We monitored the turbine with the NRG data logger prior to February 26, but we lost some segments of data due to unfamiliarity with the DAS. More important, we decided to monitor turbine energy production in addition to energy delivered to the grid from the inverter. We located a second energy meter a few feet from the battery bank and inverter. It measures energy delivered from the turbine to the batteries and inverter. It was installed on February 26. The original energy meter is located at the output of the inverter to monitor total energy delivered to the grid. We are reporting results from the date that both meters were operational to make the energy totals meaningful. It is interesting to note that the inverter delivers about 30% less energy to the grid than the turbine delivers to the batteries and inverter.
The tables and figures that follow are largely self explanatory. Note that we report the measured power data. The power curves are not corrected for air density, which was 12% less than standard sea-level density for the period of measurement. All wind speeds reported herein are the average of the two values measured by the primary anemometer (at hub height+ the rotor radius) and the secondary anemometer (at hub height -the rotor radius). Table 4 and include data from the DAS system and from site operation log sheets;
'" maximum power is the peak 10-minute-averege output.
*** The concurrent wind speed is a 10-minute average wind speed ****Rated output is 900wett
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